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(54) [SSWro^liJ] «!0Saft»©*«ta»aWffl::'v-J?>i^->-h 
(57) imm] 

0.2wUS:«;t2.5wtmT<?DSi, 0.05wt% 

u. 0.05wt7. SrS;t2.0wt%mTcOMn2:#*L, ^gP^^'A 

siZM<^mmiZ, 7.0wt%Sr®^12.0wt% lilTiOSi. 0.4w 
U2r^;t8.0wt;aaT^7)Cu, 0.5wt%$rS;?.6.0wttOT£7)Z 
0.05w« S:Mtl.2wtmTOMn, 0.05wt% S:*S;i0.5 
wt%JilT(OFeSr-i-*L, mm^A 1 i:^jgW^*iE!t%i: 
T^^'^^r.g. A 1 ^A;!> dW^i? 7 y H L/i<r t ^Wmt-^ 



(2) 
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[i»*JS 1 J 0. 2wt%5:«g;t2. SwtmTc^Si . 0.05wt% 
imtZ.OoitmrcOFe. 0.05wt% $-Mi.2.5wt%J2JlT<OC 
u, 0.05wa €-®x2.0wt%OTOMn2r-^^L. ^*^'A 

1 t^-^m6^TMmti-'i^^j:^A 1 ^^^^r^wt mr 
a^Mnmi'Z. 7.0wt%$-^;tl2.0wt5: OT^OSI, 0.4w 
t%?rilS;i8.0wt!!a.:iT<7)Cu. 0. 5wt%€rilS;t6. Owt%13lTOZ 
n, 0.05imU ^S;ll.2wt%mTOMn, 0.05wt% S:ja;l0.5 

[iS*3S2] 0.2wt%$:lgi.2.5wt%JilTiOSK 0.05wt% 
S:M>i2.0waiilTOFe. 0.05wt% imi.2.5»it7MTC0C 
u. 0.05wt% 5ri6ii.2.0waJ.:lT<OMn^-^^-L, BgU^^A 

1 t^-simmr^nmtf}-i^^6A i l, m 

iSc:4t(0mmi>Z. 7.0wt%Sr*Si.l2.0wt% JilTiOSi. 0.4w 
tXi:mt8. OwtmT<^Cu. 0.5Mt%^mx.6. Owt%JMT<^Z 
0.05wtt 5:Si.l.2wt%OTcOMn, 0.05wt% 5:^1^.0.5 
wt%jaTcOFeSr#* L , MtcO. 3wt%mTc7)Ini: 0. 3wtm 
Tc7)Snc7)d*>ia^;'>:{i2«$:**L. «gP*^"A 1 i:^ 
^jSS<J^^!fS!l t A> ^ -S. A 1 -^^^^ 9 « ^ ^ 5 -y H L 

[»*3^3 3 0.2wt%S:ai.2.5wt%mT«OSi, 0.05wt% 

5r^;t2.0wt%iaTOFe. 0.05wt% $rS8x2. 5wtmTcOC 
u, 0.05wt% imt2.0Mt%WF(^nn^-^^t. Mt:2.0wt 
%IJtTONi, 0.5wt%mTOMg. 0.3wt%OT<7)Cr, 0.3wt% 
mr^OZr, 0.3%]ilTcOTic7)3 -i? iaii;t{i2«liLh^-& 
^L, nUt^A 1 i:7F^iie<)^*i6!fi!)i:*^4^SA 1 
SrJ&WtL. H((ie.-S«iOi^(c. 7.0wt%SrMi.l2.0wt% 
OT<?)Si. 0.4wt%5-*|;l8.0wt%OT<7)Cu. O.SwtXS-^^t 
6.0wtmTc7)Zn. 0.05wt% ?:S;ll.2wt%l:JlTtfOMn, 0.05 
wt% ^M;i0.5wt%JMTcOFeSr-&*L. «ai5*>'A 1 
mm^imb *»/o^rS a l -^^-?> 3 ^ 7 -y H L:^<I 

[tt*JS4 ] 0.2wa^^;c2. 5wt%OT£^Si , 0.05wt% 
^^x2.0wt%lJlTOFe. 0.05wt% ^mi2.5>^mTeOC 
u, O.OSwa S:S;t2.0wt%I.:JlTcOMnS:-^^rt. 35(^2. Owt 
mT^^Ni, 0.5wt%UJlT<7)Mg, O.BwaOTcOCr. 0.3wt% 
JilTcOZr. O.smr^Ticoo-h 1 «*/«:{i:2«UUi5r-^ 

fl^t. s^jiu 1 t^-^mm^misb*-(^^j:iA i -^^ 

5r;l?Wi: friB:K««OMffitC , 7,0wt%^j|gi.l2.0wt% 
OT^^Si. 0.4wt%SrSS;l8.0wt%OTiOCu, 0.5wt%?r*S;i 
e.OwtXOTi^Zn, 0.05wt% $rMA1.2wt%OT<?)Mn, 0.05 
wt% SrSjiO.SwtXmTtOFeSr^^L, StC0.3wt%mTiO 
Into. 3w«J.:ilT«OSn<7) dib imtfzit2m^1S^L . M 
m^A 1 i:^nrjSW^*ie!|?Ji:*»<c>^I.A 



'Jyyi^- hOA 1 ■^^;EiWtfOCu-i-**S:0.05wt% 
[000 1] 

Sc7)7 -f y ) coilS*i^-^v>f^y), A 1 -^^SSSft^mSs 
cO/JnM. igi-fC^^Hil-C^ , X-McDA 1 -^^MSftSJ^ 

[00023 

m^crimn y'u-=jyy~>-h^m\'^fz'i'^mmi 

2—mAi,z5Tcrxd\,z^imiA<nm&f>z^oi^5. 5' 
Sr^^-y H t/::7'p->''>'^i^-h (04) ^yuxm 

mtx. }%mmsi2coh^^fti (02, 03) 

^toJ^^iiS&gSWl^EIHw^t-ctaicmilt, « 

ami. i^mmam^^mLxm^iLX . :i<oar-i 
-mz^dmm^Lfchc^x'h^. ^a. -mmzz 

^-fyStCti. /f§0. 0 8mm^cO^r-<507 
ym^fflV^/i,^!,. ^^iiiiffigUW 1 iZit. m^O. 6m 

[0003] zcox 0 ^mm^^ y'cDx./'in-'u—^-x- 

<'Jt*^. ^T—(Oy < A 1 ^±{,ZZ n . S n 

)lS&^r^-ht:{i^Ji.{4'JIS3003 ^± (Al-1.2wt%M 
n-0.lwt%Cu-^) i^^S^^^5tTC:i^^^Cu#5^^ 

1^<m\iLtzA\^±. C:iX^>(C5gtCZr^^gsjDt5tA 
1 -&^^$r;-S*Ji: C:cO;l?«cOWffilC. JIS4343 
(Al-8wt%Si -^^) . 4045-&^ ( Al-10wt%Si-&#) , 40 

04-^^ (Al-10wt%Si-1.50wt%Mg-^:^) 'm<n^dM^^'y 

•y YLfzyv-'Jy-/i^-htim^^hixx\^h. ^fc, 
«-cj> 0 . im^)^mx\mmizA i-si^ho^tfi 
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[0004] miy -f ymi. A 1 -M n^tfzltnA 

hh. :itlh{t. 600 'C#3£c7)?fljStcJDaiL-cyp-i^' 

c 0 0 0 5 ] t .r ^.-e. m^. m^simamt • A^m^t 

<r>-nmzh '0 . ^<nt:MzmAcomm^ttmttix k ^ 
Lti^L. ^^co-Hmx-mmt^'^-ytz^. ^«r> 

m^j::fj-mm±^tiX\^^j:\>-^, tfc. yv—iy-yVi^- 

i. cumir^stizmntx-^m^t-rtimti^h^tf^. 

^>-5wwsjs( ta!*. $^7600 ^c) t<r)mi^x\ imt^m 
m-t^fcib. -^rcomamzii. mm^h^. mz. ho 

•g> , 1 1, t iiiagtiicoJiialc J; O S!i3e}^SiOia 

[0006] iiec^PflStcjDi., jfi^, tiii^siiio^r^ 

<r>ti}h. zru-i^-yyumzj: y)mmLfzA 1 

^m^^mmLxhmmmtLXLA>mmx'^^j:\,K ^ 

yi^-Ycnuvi khoMm) iz^<7)ttv^-i^^i'-^m 
^yu-=jyy'>- h^iummmt-yx^-^^. 
[00 07] tfz, »^imm<^A 1 ■^^myv—'Jy 
^^=^-himm-t^mAz, jL^xzkM^z^-t^mi m 

&nttx(ohoU) m(^wMtLxmmx^^j:\'^ 

^ItC^-r. S i (1.8~2.5wt%) , Fe (0.2~0.3wt%) 



. C u (0.1M).5wt%) , Mn(1.0wt%), Zn (0.3— 1.2 
[0008] 

^m7'i—i^yy'>- hcr>z^izismAX'i)-':>mmm^ 
m^imx'^. i}^hoiHf'p<r)m<mmsii^ (mm 
m^m^cDy^y)cr>mmi:'j'-^<^^zt^zx^. a 

Ai-^mmcimcox^'^-yy-i)^. mrc^yu-i^y 

Vi^- h<r>m^<omz. ^coh 0 ^wmt Lxmmm 
i^^iiMizmtLtzi^tm^snumru-i^y^'^ 

-hirM.tH'TZtX'ht. 
[0009] 

com^T^ 1 0*|%BJ{i , 0. 2wt%SrSx2. 5wt%OTcOSi , 
0-05wt% i:mi2.(MXli).T<r>Pe^ 0.05wt% i:mt2.5wt% 
aTcDCu. 0.05wt% $-Sx2.0wt%litTc7)Mn$r-^*L. 
m^A 1 i:^^jSe<)^*€*S!li:*><^^.SA l-^^SrSMi: 

i, 0.4wa$:^gx8.0wtmTOCu. 0.5wttS:@;t6.0wt% 
OTc^Zn, O.OSwU S-M;il.2wt%l2JlTc7)Mn. 0.05wa 
®i.0.5wt%OTiOFeS:-^*L, 3SSB*-'A 1 i:^^:"!}^^^ 
*ei?Ji:*»^>'5r«. A 1 -^^^ d^tS:^' ^ -y H Lfcd 

Wit-ti>s!!{^mm<o}^mmsm^myu-i^yyi^~ h 

X'hK). 

[0010] ttz. m^m2<r>^^mit. 0.2wt%S:M;t. 
2.5waOTc73Si, 0.05wt% $rMi.2.0wtmT<73Fe, 0.05 
wt% $r^;e.2.5wtmT<7)Cu, 0.05wt% ^@i.2.0wtmT 

A mscmcommiz. i.outx^mx. 

12.0wt% tJlTtOSi, 0.4wt%«r*S;c.8.0wU]ilT«OCu, 0.5w 
t%S:«Si.6.0wt%OT<5OZn, 0.05wt% S:M;cl.2wt%mT<0 
Mn. 0.05wt% 2:a;t0.5wt%J3lT«OFe$:-^:fL. HtCO.Bw 
UOTcOIntO.SwtmTcOSncT)^ *> l«^/::{i2S^-§- 
^*^'A 1 i:^BJiafl<J^M!feli:*^'b^i.A 1-^^ 

m^u^my']y-'jy:^i^-hx'h o , 

[0011] mz, IS*3a3cO*5%BB{i, 0.2wt%S:ai. 
2.5wt%JilT^7)Si. 0.05wt% $:M;c2.0wtmT<5OFe, 0.05 
wt% S-ilS;c.2.5wtmT«?5Cu, 0.05wt% S:iS;t2.0wtmT 
^0^6l^r•^^•L, StC2.0wt%UTiONi. 0.5wt%OTc7)Mg, 
0.3wtmT<^Cr, 0.3wt%OTtfOZr, O.BXJilTtfOTiiOd 
lS*A:{S2®ljUi$-&Wt, ^SP*^A 1 t^m}^ 

(c, 7.0wt%S:®;e.l2.0wU JilTOSi, 0.4wt%S:*S;e.8.0w 
UOTiOCu, 0.5wt%$:®;t6.0wt%l.:JlT<7)Zn. 0.05wt% 2: 
®;j.l.2wt%J3lT<50Mn, O.OSwU ^mx.0.5wt%aT(OFe^ 

^^L. nm^A 1 t^m&^^nmbt>{^^i,Ai'^ 
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[00 1 2} »*JS4cO*^BJli. 0.2wt%Sri^;t2.5wt% 
mT<OSi, 0.05wt% 5ri6Si.2.0wt!!;j,:JlT<7)Fe. 0.05wt% Sr 
S;c.2.5wt%JilTc7)Cu. 0.05wt% $:^;i2.0waWT«Mn$: 
-^iTL, H(w2.(Dwt%IilTc7)Ni, 0. 5wt%mT<^Mg. 0.3wt% 
OTOCr, 0.3wt%tiT£OZr, 0. 3%OTcOTicOd *> 1 
/cti 2 aiJUi t. «a5*<A 1 i:^^JS6*>:T*6!B9i; 
*^<b^2.A 1 MfitSWcOMffilC. 7.0w 

a^^tl2.0wt% tJlTCOSi. 0.4wt%5:Si.8.0wtmTcO 
Cu. 0.5wt%^iai.6.0wt%I3lTcOZn. 0.05wt% S:«S;il.2w 
tyJilTiOMn, 0.05wt% S:®i.0.5wt%JilT<7)Fe$:-^WL, 
Ml-0.3wt%OTc7)Ini:0.3wt%J.:JlT«OSncO o *> 1 ffl^Ttti 

A I -^^^ a ^' 7 -y H U?t ^ i: t-S^^ 

[ 0 0 1 3 ] t/c. iS*«5«05%HB(i, 
tCfcV^Tti, MffiT'k-v'y^v'-hcOA 1 -^JiSW^T) 
Cu#«&0.05wt% 5:*gxl.2wt%i:-r^^i:2:#1Si:-r 

m^m 1 ~4 icieacoiitegji^co^^aKgpwfflT'^ 

[00 14] 

mt{zr>\^xm^m^i'€nfzm^. msmmtc^tz^ 

[0015] mzi^iS^m^^n ( y]y--Jy^'y~ hCT) 

z^) . y ^ yti<7)mmmn\icr)\t]±^zr}\^xmm^ 
h. A\^±^3m^ir\^-iyy'/iLm<,zxmm- 

h^mmmi^t. 3lS600*CftifiT'«5i>« CO 600 

'ct\^o^mi.. p^\^±<<zt'>xt^tc^(^msx'h^ 
fzif), mi^.^iz<^i^m.^&^ (yu-i^'y^iy—h<r>i& 
m) . y ^ ym^mmtrz'o . tfzzti(^<Dmm{zi&m 

[0 0 16] zti(^<Dmm<ommmttxii. ^om^ 



aS$-T(f ^ C: i: i)<^^X'h 0,^3 #tt^JS*^' 585'C 

yti<7)mm^j:\.^uimmi3i^tm<^j:'o . trzcu. si 
^(DUr^&im'^Lfcm^^^mfn^mmx't^xo 

'itx^m^\^±^-^^ ztt^x'^ . mmcomm'ittimti 
eoo'CTfi. ;E:ff*«gist-ri.!ti6cu«iwt%*T't*»as 

[00 17] $-c. fk^wnmmi. z<r)Xo'<zmmc^ 

■6a#{tia« m 600°C) iOtev^SJK-C-^d^ttSrfr 
3;t4':)<0'?>3W (A 1 - S i -Cu-Zn-Fe^-^ 
^) ^$ttc*S^L/c (#M¥7-24593 « 
-5 3«i:*^Bj-c^(,^^>5a« { A 1 - S i -Cu-Z 

(r)^mm±'&^\^±.^'ix\^i,M.t, A\^±m»^m 
\.z'mm-hrv-=jyyi^-h<7>^ommt vxmm 

[0018] iJlTtc, *^Bji;f^;bS«s5J^IScO?^«ii 

w&m-h. ^%mx'm\^h^oM^^^mnt. 7.owt% 

^•SS;tl2.0wt% OTcOSi. 0.4wt%$:®;t8.0wt%OTcOC 
u, 0.5wt%Sr*8i.6.0wt%OT^OZn, 0.05wt% ^S;cl.2wt 
mTOMn, 0.05wt% ^®x.0.5wtmT«OFeS:#qirL-, 
^gB*>'A I t^mi'^^Wmi)^h^j:hA 1 (li*]S 

1. 31191^) . mmuA\^<izw.z. Q.3>»mxf<^ 

In, 0.3wt%OTcOSnO -5 *> 1 St ;/t{42a^3sJnL7tA 

[0019] Si{±, -^^cOlL-^rtrTtf S**. 
T.OwU OTT'{4+:H-lCitj^i*^<£T-e-r. 585 'CmT<73 
^X'hofi»X'%^j:\\ ^^i,z^ -?-<7)fi*n2.0wt% ^ 
®;i-l.i:j£lclL)^k*-'±*^.&/>:i6. 585 'CUXT(r>^X'^ 
aWt-C'^^rV^, ta!oTSi{4, 7.0wt%?:ig;tl2.0wa ^ 

[0020] Cu«. -^rfecOit-if^rTtf , ^ 3 cOgSiDISS: 

-rtpii-h. mm^(r)^mM.^<r>^mm-kmz-y\^ 
x^^^^^sm^^'^-^fd^^. homzzxiimwL^s 
vMs^. •^mmnw>mcr>iSM^i.zm^^ixx\-^hzni)^h 
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Xm:k^^^±^-tf^. CIZT. CuC7)«*i0.4wtmT-C 

0.4wt%S-ilg;l8.0wtmTt-r€.*^ flS»a-C<7)^ ^ «7) 

l>t4.0wt%J-:iT^jD-ri.^7)*<J; ^nt 
[ 0 0 2 1 J ZncO^JnJi, -^^cOBt-SSrW^, $ ^> 

{4. ^di^sfi^w. ho(^mm:im'^^<rm^m,z 

5wt!!:$:«S;t6.0wt%13lTi;-ri.*^ «iBT-cO-?> 3 (^SStMt 
Sr#ji:t--g.t2.0wttJiUiSfe!lOt. EStt^^JS-tSiiS. 

[0022] Mn{4, ^3*«^itf^^-r-&i:#fc;fetS 
^X'ii. Fe2^-t■^7t:Al-Fe-Si^£O^JRra'^b^^t**^ilIBt 

^iT)^;.oti:-^^^W»^^h\.Z\i.^ 0.05wt% ^S;c-I.Mn 

<^-g.. fi!oTMn(i:, 0.05wt% ^mL\.'b^mXf>L^h 
if. W:ft't4&#m-r-S>i:0.1wt%5rj^i.r^JPL. -^.oO 

[0023] Feji , h 0 m^mmi-f tt^ co^^aSi 

ifi. -?-<Ofi«^0.05wt% mT-e{4-HJ-tC5&«S:f6»L^ 

tMnt-fL-^^^D^rf^^^V^Fej&i^bl,. ^ffifzib. Feiti 
i(gaSt<oa«iHl2?6« t t <7)>'N'7 y X*»/i,0. 05wt% 



[0 0 24] IniD<}:ySn{4, ^ 3 «Ofl:{i$:*t= L^O® 

OT^OfgHT-asJO-r^S . -ewa*^'0.3wt%Sr|S;iSi:, 

01M).3wt%rj)S. ^tJ. Int>J:l/Sn«i, ±ieo4gffl-C' 
l«i^«42«Sr^D-rS, 

[0025] »:ic*^HJc7)?^Mag§g|5*tffl:^p— v'y:/ 

Cr. Zr. Ti. Mg^***)^, Ni(4. ^<^W&.mebmm 

M.X:hh(nX\ ^^)gW^*t!fDt LTcONitt, 0.5wt%m 

r. Zr, Ti, Umt. #'!?*>'0.30wt% mTT'tbixtfWtC 

[0026] ifwm^wm^uvi^-fv-\^yyi^- 

Zn, homz^m.\,z^^^t\.^s\.^ ;SjWT'co^Si6]±co 
^i6cOCu. Mn^7&**|., -et?. miBA 1 ^^S!B»J£}^ 

htz^. mm^mm¥ih\^xmfz\.zmm-^^v-i^ 
y^i^-h (.mz^iti) ^<7)!0.mizimmx'^^\,^h 
(DX'h-otz. mm. Ai'^mk^im<ox:^y yT'0r 
^{4. mmmmmbLxmm^ixx^^^i)K zix^^iih 
< tx-mmx-h*). «*jis«oi,tfi*-^>f4A i -^^ssift 
^m^^^'y-yyt^h. msimmmttLxmtiizm 

[0027] *:^B«<0?^i«iifi&Sf5«fflyp-i^>2J^x- 
h'Cfl|V>S-?>-5«<0-&^5gt4, Si. Cu. Zn. Mn, Fe, 

Ml;:in, SnT'$)0. T'lx-vVi/xa-C'iSjt^il-I.A l 

h<50MJtc7)l^tc, ^(r>i^-h<r)^oM<r>mmtLX')-^ 
mfv—i^y^i^-h<Dxm^x'^-t^x.^mii. 
[00281 'mz. ^mm<7m^im<r>\^m^w^m 

ru-i^yy^^-V\,zmm■th1m(r)■^MSimz-:>\^X 
m^h, *l%BJ-Cffll>SS*Jt4, 0.2wt%SrS8;e.2.5wtm 
T<^Si. 0.05wt% €-®x2.0wtXtJlT«OFe. 0.05wt% $r® 
;i2.5wt%iaTc^Cu, 0.05wt% ^mi.2.0vmXT(mn^-^ 

2.0wt3a.:JlT<!ONi. 0.5wtZiy,TOM«. 0.3wt%tilTWr. 0. 
3wt%mTcr)Zr. 0.3wt%mTc7)Ti(7) ohcni S^Ttti 2« 
JiLh^-^^^-tir^tA 1 -^^ (if«^3. 4B5<^) T'S> 
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I.. 

[0029] OTIC. 1S:i^-^^lzWM-tt7cM<r>M.mR 

0.2wt%^i6g;t2.5wt%mTi:-rS*^ W:fttt. ^dftlttt 
cr)y<5 V-XSr^JESt-S i:0.3wt%-1.0wt%#jfi*i J: OM* 

C 0 0 3 0 3 Feti. iffl±:3r:^«^-fl:-^S-^tf 

m^+mz'i%htii'. 2.owt'/Mx.&bfmm^mzi& 

TL. m&tfiTJ^^zyu-i^yi^i^-hijtmiXLt 

0. m-oX. Fe{iO.05wt% ^mi.2.0wtl&.Tb-rh. 
[GOBI] Cuti, imf^±l,Z-^^-t^, Cu7&<0.O5wt% 

*^?§SiLTL.*d, iaSoT. Cu{40.05wt% ^S;t2.5wt% 
ri:<0.05wt% ^®;l2.5wtmTi:-r^*^ 7>''x-^' 

~<r>i.o\.z}^m^i^<rms^\,z\t. -mmmmb lx<7) 
7V- i>>^' V— h tfojE-^cT) c u Mti , i*niij ( i^mm ) 

m»&i^^LX. 0.05wa i:mtl.2i»tXliXTt-thco 

[0032] Mn{4, »=5r^JRPBl-fl:-^it*5^^^4'tc^^ 

a6i7)-£«^l7cS-C-$).S. -?-iOfi*>0.05«tt OT-C'(4+:5J-^ 
S&**«»^>n-r> 2.0wt%^j6S;ci>i:fi)aett7&«ffiTLTfiK 

mi}axmzyu-=jyi/>—hf}mtixLto. vt-o 

X. Mn«i0.05wt% $:S;t2.0wt%mTi:-r-S. ^Jt. Mn{i: 

iiz^-ixmcthfcih. %iLmm-M(r)m.mz^^hif. Mn 

( 0 0 3 3 ] Cr, Zr, Ti{4, V^-mtMffl^Sr^S^'ft;-^ 

^imwLLx^^<mfktm-k'&cr>\^±.iz-§^-^h. c 
r, zr. Ti«, ^ix^fio.y»ti^mi.xmm^ht. 
m'&i)mTLxmi^i.m<7)MTn<,zyi--'jyyiy-h 

[0034] Ni(4. Wm^j:^Sm^t-^^'k-^'PiZ'$i'^ 



ht^mmTL. &misaxmizru-i^y-f'>-h 

•the 

[ 0 0 3 5 ] Mg{4. m^mmzJ: O-^^cO^SJ^S-l^i^ 
its. Vis^^0.5iritZ^mz.X^^^tLX\,^^t . y -yit^ 

5wt%jaTi:-r-S., =5rfcMg{i:, 85Sp*^««co^^7cS-C'S) 
ffieCr. Zr, Ti. Ni. Mg{4. aWtifiStTaaD-T-l. 

j^{4, ^-^coTc^tcov^r. mticr)^&mx'lmx^i2 
[0036] ]A±.i)<^%mx'm\>^^^<o-^^7mi>z'y 

[ 0 0 3 7 ] ^^mcom^tmcr,}^i^mm^mm 

ru->'yyi^-h(r>mmz-:>\,^X^^?>. ^I^BjsofSi 

Ji 1 ~4 ) a. mmfS.coA i -^^^jt^wt ^com 
mx'h^. Bp*>. m -04 tcsK-rrt < . :i(r>rv- 

^)iSS2^?gfiic,L3tSE«i i: L. a)V-y-Yy ^yst 
thitzmmi-, 5 7 o-^sas'ciiZiiv&hLx . :iixhi 

imicoCuAi. 0.05wt% Sr*S;ll.2wtmTi:-r«.£0** 

3min mmX'h^ijK JlJfffcJi:, mriBc7)aiT'ie^«A 1 
*7t. '!>d«0:7^>xF^«41 ~20% SJST\ « 

um^m^m-yv-i^yyi^-hffimmi. m\.zm^\^ 
mm'&m^^m.Lx. h i h2 n 

[0038] 3(s:5%BBfcf^i,§^3<J^co?^«5ji8Sgi5$fffl 



(7) 
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[0039] *^Bflc7)S{i3<^tl«?^^jlS§a5«ffl7'^- 
C 0 0 4 0 ] ^ ^ T\ *»BJ<Oi^3S^CO?^j8gii?§geW 



yr\^-'jyywm<r>ws.<r>h o n^mifimmx'^ «. , 

Off ;t{f J: v\ 

[004 1] 

imsmi liiTtc, :^^miz^hhm:is.wmcoi%mm^ 
^itimyu-i^'yyi^-h<7m&miimm. wkmb 

tmtx, x'oMi^mizmm-n. 

Lfci> cr>Tf> h . c: <^J^<^?^I4^[<-Cfc I. 

KH( 0.05— 1.20wt% ) t Lfz, mn<7i—mbLX. X 

ffl^2:«l(c^-r, 
[0042] 

[^1] 



No 






SI 


Pe 




lb 


Zn 


Al 


1 




2.5 


0.2 


0.1 


LO 


1.2 




2 




ZO 


0.2 


0.5 


1,0 


0.3 




3 




LB 


as 


as 


LO 


as 





[0 04 3] ^rts, ^i4«, y^ymyv—i^yyiy— 

hJMmii. i-t LXA 1 -Mn-Zn^-&^<7)S*t<50 
MMtc, -^aWt LTA 1 -S i^-^^C0ft«2ri?^>y 

YLfz-rv-i^yy^—hmcojLmmx'hh. ^^-y 
myu-i^yri^-hTMmiti. ±ttrAi-Mn- 

Cu^-^^<0;E;«c7)>^ffitC, >?>dtti: LTA l -S 

Wcfiltt^tt LTA 1 -Z n^-^^S:^7 -y K 

^^«M3SJ^#5X ^ 5 -y 7°{i: , A 1 -^#8^ 5 i^'x- rJ' - 

•c% A 1 - M n - c u m-^^coz^cotfmiz^ homt 

LTAl-Si^-^. flllfflfc«M4«i: LTAl-Zn 
Mn-Zn^^^*^^^SA;7'_eo7W:^«, -ecOflfc** 
[0044] ^ItCTP-^JS-^^ (No. 1.2. 3) 2r 



ii-^LT, m.2{Z7^'tm^<r>im.(r)A\-^h'iMim 

~o{4. mtmia^mmv. a i m-^^mw. mzs 

i, Cu, Zn^titJa^DL-Cm^cO-^^a^t L 
«2cOJtl«?«<0-a5 (No. K. L) 

(No. P. Q) coigatTii, JIfflfiKi:<OMfST'MeiS 
mmmX'^^j:-h^r,fz, tfz. ^o^^Wzii^ 
WTfifiil^Ji: VX. Cr. Zr. Ti^cO7C3g*i0.03wt% 

Dcmm. mi i^'Simm. fmEm^m-i-^^zx 

[004 5] 
[«2] 



<8) 



16 577 













SI 


Fe 


Co 


Mq 


ZO 


In 


So 


Al 


cm oHo) 




A 


8.2 


0.09 


1-ffi 


0. 18 


2.2 


- 


- 




1 




B 


a.0 


0.12 


L24 


0.22 


3.8 


- 






2 




C 


10.2 


0.07 


L18 


0.58 


4.3 


- 






1 




D 


8.4 




2.27 


a24 


a7 


ao2 


- 




i 


m 


E 


10. S 


COS 


2.63 




2.1 


- 


ao3 




3 




F 


8.6 


0.07 


Z51 


iLS5 


42 




- 




1 




G 


&1 


0.39 


^48 


0.») 


&8 


- 


- 




3 




H 


9.7 


0.08 


2.58 


aeo 


as 


- 


- 




I 




t 


9.5 


0. 15 


4.92 


0.24 


5.4 


- 


- 




2 




J 


10.0 


0.06 


ae7 


0.23 


0.7 


- 


- 




1 




K 


0.2 


0.31 


2.49 




1.0 








— 


it 


L 


10.1 


0.08 




0.62 


14 












M 


a9 


0.14 


Lsa 


0.23 


as 








3 




N 


10.1 


0.15 


2.55 


1.49 


4.0 








1 




0 


9.9 


ao7 


L98 


a32 


0.2 








2 




P 


8.5 


0.41 












SI 




m 


Q 


10.1 


0.42 












m 





[ 0 0 4 6 ] <?:tc. f#^>ii/c^ d-^±M^m3t,z^^-tZ^ 

}^mmmtmiizj:y)m^<7)m^bmmi>zLx. rnmiz 



-Ht. mm^^O. 4 0mmT\ (OW) 

[0047] 
[IS3] 







SI 


re 


Oa 


Un 




Us 


Cr 


Zr 


Tl 


Al 


a 


0.71 


a 21 


0. 41 


0.3 














b 


a66 


0.20 


a48 


1.2 














c 


a27 


1.05 


0.78 


1.2 












m 


d 


1.43 


0.21 


0.33 


L2 














© 


0.71 


€.23 


0.44 


aa 


0.5 






0. 14 






f 


0.72 


0. 18 


0.40 


12 






0.13 




0. 15 






0.72 


0.20 


0.27 


L2 




0,09 










h 


0.54 


0.49 


0. 16 


1.2 










0.01 





[0048] 



[m] 
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- h 




































1 


A 


a 


580 iCx 55* 






1 4 


I 


a 


580 "CX 5^ 




2 


A 


f 


580 -ex 5^* 






1 5 


J 


b 


580 Tx 5^ 


in 


3 


6 


b 


580 *0X5^ 




it 


1 6 


K 


b 


saorxsij 


4 


B 


e 


580 1CX5» 




1 7 


L 


c 


580 T:x53* 


5 


6 


h 


580 "CxS^* 




I 8 


M 


b 


580 -ex 5^ 


6 


C 


c 


580 ^x 5» 




1 g 


N 


b 


580 1CX55J 


7 


D 


b 


580 1CX 55^ 






2 0 


0 


b 


580 *CX5^ 




8 


E 


b 


580 1CX5^ 






2 1 


P 


b 


600 1CX55J 




6 


F 


a 


580 rxs^}- 






2 2 


P 


d 


eooicxs^ 




1 0 


F 


S 


580 *0X5^ 




«^ 
HI 

m 


2 3 


Q 


h 


600 XX 5^ 




I 1 


P 


d 


580 1Cx5^ 














I 2 


G 


b 


580 X:x 5^ 














1 3 


H 


b 


580 TX54> 













[0 04 9] H^rle7V-i^>J?'v-^{^ov^-c« m4i,z 

n-ofc. Hirie V- h Oi'HilfficoWrfettM^Ji .CASS 

i«ii(jisH868i)5r iooB#ig^TV\ mm<^m:k^di^m 

[ 0 0 5 0 ] . Mie^A^'O . 4 0 mmT-IXWiO:^' 

rv^|> ) SI/=J>'py-hjDXL7t«/f0.06nnnCOAl-1.2wt 
%Si-0.25wt%Fe-0.4wt%Cu-l.lwt%Mn-4wt%Zn-^^-CH 1 4 

i,zXK>y^ ycomtim-^nxx/y ^u-y hcomi^M-^^ 

— V^^t:'?X^yytXSWAAT (seawater acidi 
fied test.cyclic) IS;®SSr2000B#|l^TV\ ISlSi^cOi^:^ 

[00 5 1] 
[^51 
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s 




«i 

ox 


»1 

-rip 




1 




iZL 












2 




tzL 












S 




ASU 


mF 




^tt 


^tt 




4 




ttt 


Ai? 










5 




ttL 








Wtl 


m 
« 


6 




'St 


HI? 








7 




flL 








^ 




8 




flL 












9 




flL 


I«f 






wie 




1 0 




ttL 












1 1 


Inline t 


ttt 


mf 










1 2 




/^L 








W& 




I 3 




*XC 








^tfi 




t i 




^it 






nut 






1 5 




'it 


m» 






•5116 




1 6 




tiL 










it 


1 7 








mm 








1 8 




UL 




ni 








1 9 








m 








2 0 








]» 








2 1 
















2 2 










2 3 

















C 0 0 5 2 ] as J; '9Bfl^>*-:5rJ: dt:, *l|H30ilc7)y^ 
-'J>yi^-V (No. 1—1 5) (4, -e<?5i^-h<59'^ 

4mmX\ -?-cr);!5W{4Si^l.43wt% -g-W L/c ft^JK^^ 
T'*) -g. i t^t^h h-r. ^0 n»n<<zmmt a C t =5: < 

{%mms^^mmy]^—=jyr>—hii,wfii^o. em 

0. 4 m mTt Pallid <, mmtX'^hZtijm%^iX 



[00 53 3 dtctC^tLT. Jt^CaicONo. 16. 17 
t^jyu-v'V'^^^— htl, hr>mzVint.fz\iOiiiS^L 

x\^^£\^(r>X")-^^ ^ )Vti^X'%^£tt^-}tz {homzWM 

^^oTV^I). §^>(C, No. 1 7<07V— >''>'^i^-h 

[0054] No. 1 8~2 0c7)7"^-i^'y^>'-h 
^<nm¥i<r>^)^^9Mt-^^X't>h. t*-L. No. 1 

o. \9<r>yv—-jyyi^—Y\t.ho-it^<7M\SLif^% 

^V^yVtf-m^^iXtiit^'^fz. No. 2 0^07'^-i''>- 
[005 5] No. 2 1--2 3coyv->''>-^'v— h 
{4, t^^cO-^aWSrMfflL/cfiait'S)'?, 6 3#tCMn, C 

^';U3&«TS^*»-5/v:, i^Jt, No. 22(oru-i^yy 

i/-h«4. 4?WcOSia (1.43wa)A^^V^?^^i6. 600"Cc7) 

6 3#(t^«-C'{4>'- ho;S«*<?$Sit/i/2«b, IS®** 

X't^i)^'otz, No. 2 1, 2 3c7)7'^-i/y 

[0056] (.mmm 2 ) ^mmma. x/n-jki^-:?- 

{47 o yx'h h tiib. fv- Vy^i^- h (r)im<r^'^± 
(4^<, Cu<7)#^r»{40.05wt% ^®;t2.5wt%OTi:-rS 

o.o5-i.20wt% cn'^mxmi^mmi'tnwxh^ 
tdst). ^mmzi5\^x\t. s^r6ocuio-^^r»$:i.2 - 

2.5wt%i: tit. 
[00 57] ^HCTl tlHI^lC. aUCTj^^iS-^^ (N 
o. 1, 2, 3) ^rie-^LT, a6t;::^-ra^coffl^c7) 

*rNo. A~o. R. s{4, mmm^m^y^. aiss 

^SrjgjD, MtCS i , C u , Z n^tiiJa^JDtTW^ 
<^^mLh L^w. a 6 COJt!KflJiO-«|5 (No. P , 
Q) ti^-^^ (No. T) «0!RafC-{4, Mffl«i:<ora 

f^t:'mif5iIW4fleffl-C'#^*^o/L>. 

{4, '^m^'^M^h. LT, Cr, Zr, Ti^cOxi^jb^'O.OB 

wt% OT^W$n-C*JO, ?ttC-&^$rBT{4Ni*J0.06wt 



(11) 
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{00 58] 









Cwl <OH0) 






81 


Pe 


Cv 


Ih 


Zn 


In 


Sn 


Al 




A 


10.4 


0.19 


0.84 


0.22 


2.4 








1 




B 


9.5 


0.23 


aoo 


a 19 


as 






a 


2 




C 


10.8 


a22 


L23 


a59 


2.5 






n 


1 




D 


D.2 


0.15 


L52 


aes 


as 


— 




n 




m 


E 


&5 


0.26 


^49 


a2i 


2.1 








3 




F 


11.0 


a 20 


2.76 


a28 


4.3 






» 


1 




G 


10.2 


a23 


Z65 


0.63 


1.9 






n 


2 




H 


0.5 


0. 14 


2.55 


0.71 


4.2 


— 




n 


1 




I 


0.3 


0.46 


2.41 


a25 


4.5 








3 




J 


11.2 


Q.1B 


6.18 


0.68 


4.0 








1 




K 


10.5 


0.21 


2.60 


0.S5 


3.8 






n 


1 




L 


11.0 


0. 17 


0.61 


0.73 


0.9 








1 




M 


10.1 


0.26 


ZA2 


a 67 


3.7 


0.04 






a 
0 




N 


10.2 


0.25 


2.58 


0.24 


4.2 




0.03 




3 




O 


5.3 


0.28 


0.91 


a26 


2.3 






m 


3 




P 


11.1 


0.21 




a 21 


3.9 






n. 






Q 


ia4 


0. 17 


0.85 




Zl 












R 


as 


0.23 


0.71 


1.49 


4.3 








2 




S 


10. 6 


0.22 


2.64 


0.25 


0.3 








1 




T 


10.1 


0.42 












n 









[00 59] mz. nhtifz^ o-^^^imiiz^-tz^ 
)%ms.mbmmizx'om^<r>m^tmmzLx. mmiz 



0%-c. mmz^y-yVLfzi><^xht, 

[0060] 
l«7] 



(12) 



16 577 





A 1 ^-mtomL (w t 


Si 


Fe 


Co 


Un 


Hi 


Kg 


Cr 


Ir 


Tl 


Al 


a 


0.39 


0.23 


2.12 


1.3 












m 


b 


Q.69 


0.25 


1.4S 


L2 














c 


0.72 


aso 


Z16 


a3 














d 


arc 


a 21 


2.16 


1.2 
















0.70 


1.02 


1.40 


1.3 














f 


0.66 


0.21 


1.35 


1.1 


0.5 






0. 16 




n, 


s 




a29 


LS5 


1.1 




0. 10 










h 


aea 




1.38 


1.1 






a 16 




0.15 




i 


L69 


O.30 


1.40 


1.2 














i 


0.S2 


a 47 


a 15 


LI 










0.01 





[006 1] C*8] 













































1 


A 


a 


580 "CxS^ 






1 6 


] 


b 


580 TCX 5^ 




2 


A 


c 


580 X;x5^ 




m 


1 7 


J 


b 


580 T:x 55> 




3 


A 


d 


580 5^ 




1 8 


K 


d 


580 rx5^ 


4 


B 


b 


580 1CX5^ 




1 B 


L 


b 


580 X:x55^ 


5 


C 


d 


580 rx 5^ 






2 0 


M 


d 


580 ICx 5^ 




6 


D 


b 


580 rxs^ 






2 1 


N 


b 


580 ICX 5^ 


7 


E 


b 


580 rx 53> 






2 2 


O 


a 


580 X:x 55^ 




8 


P 


b 


580 1CX53> 




it 

m 


2 3 


P 


b 


580 rx 55> 




g 


F 


e 


580 X:x 53^ 




2 4 


Q 


d 


580 rx 5^ 




1 0 


F 


f 


580 TCX54^ 




2 5 


R 


8 


580 Tlx 55) 




1 1 


F 


s 


680 rx55> 




2 a 


S 


i 


600 \:x55) 




1 2 


G 


d 


580 X:x 55> 






2 7 


T 


d 


600 "CXS^^ 




I 3 


H 


b 


580 x;x5^^ 




911 


2 8 


T 


j 


600 rxS^ 




1 4 


H 


h 


580 1CX5« 














1 S 


H 


i 


580 X;x5» 













[00 6 2] MIByi^-i^'V^v— htCOV-iT, ^8{C TV^^) RX/ZDUy—hUaXL^MmO.OemcOM-l.Tut 

m-fb oWftaST'JlI^LfvicT)-*^, ?l3gSt®Jfc' itf V— %Si-0.25wt%Fe-0.4wt%Cu-l. lwt%Mn-4wt%Zn-^^-CH 1 4 

hfO^KBI® (SieSmSsc^J^fflS&OJ'hiiltcffi^-rSffl) «A-<c>^^l«36iS7 ^ {rn2 2mm) 3 

mt. cAssgt;®^(jisH868i)^ioo B#raffv\ wmk ')'^h.ikyv-v9x^m ^mmx-^^-t^m^m^ 

[0063] tTt, mrK«ff*»'0. 4 0 mmT'K«(7)7' -^SrlfflSLfc. ^t"^, yi^-^/^i/v- VOJ-UfflfficoSiJ 

>'y^i^- h ( dco^^- hJi}WISSgB*r$riS^t <r>m:k^mt LT, MIS'!) o#itmc7)artcov^T. 



(13) 



nm^9 - 3 1 6 5 7 7 



i^-h«^2:-7;^4fy;/Lr SWAAT (seawater aci [0 064 1 

difiedtest, cyclic) i^g^$^2000B#ra^TV^. Wf^^kCOm 1^9] 













( UPi ) 


CASSIA* 


is 






«1 

CX 


(t>8C 

-rap 




I 


2 9 Q 
















2 


2 4 0 




ACL 












a 


2 4 5 




ttt 


fl» 










4 


2 1 0 






dif 








W 


5 


24 5 






ft» 


lUI'Xt 






6 


2 1 0 












^fiB 


99 


7 


2 1 0 




tiL 












6 


2 10 




AEt 








^tfi 




B 


2 1 5 




i5U 












1 0 


2 S 5 










^ 






1 1 


2 1 5 
















1 2 


2 4 5 












BUS 




1 3 


8 1 0 
















1 4 


2 2 0 










^tt 






1 5 


2 5 5 












Wt6 




1 6 


2 I 0 




ttt 












I t 


2 1 0 




<CU 












1 8 


2 4 5 




net 








BJIS 




L 9 


2 I 0 




ttL 












2 0 


2 4 5 








MMttL 








2 1 


2 1 0 














it 
tt 


2 2 


2 3 0 














2 3 


2 L 0 














2 4 


2 4 5 














2 5 


2 I 5 












Pin 




2 a 


2 5 5 




ttt 












2 7 










2 B 


I 2 5 

















[ 0 0 6 5 ] «9 ct OBS^>*^^J: 3 2|s:»Bjm7'U 
-S/'>-:/i^-h (No. 1 — 2 1 ) {i, -ecOi^— hc7)>5) 

Sim . 69wt% -^iS- $ ix;tlt3tJK-^^Tfc ^ ^> 



*^ *%BJtfOllSS0>J<7) J: o izWf 0 . 4 mmX'h^m^j: 
< . P^-fk-C-^ I. i i: i>vm^1xtZo 
CO 06 6] ilixizMlX. imM<r)No. 13. 2 A 

X^^K:^^<7)X'V^^ ^yU*«T-#=5:*»-:>/:: {^omizmm 

^^-^TV^S, ^hl/Z. No. 2 3i07'U->-'>'^>— h 
[0067] No. 22. 25, 2 6<5D7"^-i^'>-^i^ 



(14) 



^^^9-3 16 577 



7-f l^-y h*^'^^$ix^*»-5/i. No. 2 6cr>ru 
[0068] No. 27. 2 8<307V— >''>'^j^-h 

9 lVt'>X%ts:ti^')fz. tfz. No. 2 7 07V->''>':?^ 
i/- h ti . ;E;«c73 Cu» ( 2 . 16wt%) V , 600°CiO 

fZib. Wikti^V^^*^r>tz. $^>CC, No. 2 8<7)7'U' 
[00 6 9] 

vhdnifmmx'h*). ztnzin^^<o^izm^ 



'>'yy>- hm^K ^^mizi^h^mti^yu-i^yy 
i^- hcomm<omiz. -^(^hommmt Lxmmii^m 

[0BcOjS#^|JiBS] 

[01 ] rn^ifm ( Koy;i&-yrxyN-5KW- <7)-0lJ 
[02] r^-i-'yj/i^-hT^^ix^^:, ms.ms<D 

immmsfmi7r;^^mmx'$>i> . 

[03]02OA-A' iS(:i>{t?,aifffi0fS>-S. 
[04] 0 scoria- htfOBgl5(7)»ffflJfc^0T'S)O. 

[^?-^<7)SiBJ] 

2. }mmm 

3. a;uy-hy^y 

4. 

5. 5' . 

6 . 6 ' , ^f ^ HrU- b 

7. i^mxn^ 

8. J^SEtHP'tf 

1 0 . m^ms ( HO V;^ .yrxys%-Ku— ) 



[01] 



[02] 



[04] 




[03] 



(15) 1tM¥9-3 16 577 



(51) Int. CI. 6 m^m^ iff^mm^ fi msm^tm 

F2 8F 21/08 F28F 21/08 D 



